lack of N. caninum stages in the eyes of the foal in the present study may indicate that the lesions were chronic in this animal.
The lesions observed in the brain of this foal are similar to those that occur in congenitally infected calves but less severe than those observed in aborted fetuses. 9 The areas of gliosis may represent N. caninum tissue cysts that have ruptured and stimulated a host response. Glial nodules in the brains of animals with toxoplasmosis represent tissue cysts that have ruptured. 11, 18 The finding of a thick-walled tissue cyst in the muscles around the eye is unusual. Previously, it was believed that N. caninum tissue cysts were only present in the brain, the spinal cord, and rarely the eyes of infected animals. 9 The present study demonstrates that N. caninum can cause encephalitis in young horses. Its role in congenital ocular disease is less apparent. As diagnosticians become aware of the susceptibility of horses to N. caninum infection, a better estimate of its importance as a cause of disease in horses can be made. 16 cidia also infect numerous species of freshwater and marine fish, 4 but information concerning the detrimental effects of coccidia on fish is limited. 5 Coccidia may be significant pathogens of cultured fish that are subjected to crowding and intensive management, 11 and factors contributing to diseases in fish may parallel those noted in mammals and birds, i.e., age, immune status, nutrition, and stress. 8 During late May 1994, a local fingerling producer noted copy. Additional tissue sections were stained by the periodic acid-Schiff (PAS), Giemsa, and Gömöri methenamine silver sterile technique were inoculated onto blood agar and Ordal's (GMS) methods. 10 Channel catfish fry were extremely emaciated and had extensive atrophy of the musculature and minimal body fat. The intestines were turgid and contracted, with a corrugated appearance, and contained intraluminal amorphous debris. Moderate numbers of Trichophyra were identified by light microscopy of gill clips. Cytophaga columnaris, sensitive to oxytetracycline and sulfadimethoxine-ormetoprim, was isolated from the abdominal cavity swabs.
Light microscopic evaluation of the HE-stained sections revealed randomly distributed 10-12-µm spaces within the intestinal mucosal epithelium that often contained 1-8 crescent-shaped to elliptical, eosinophilic 3-x 7-µm structures suggestive of sporulating coccidian oocysts (Fig. 1A) . These organisms were present in sections of the intestinal tract of all smaller fry (≤ 1.5 cm). The organisms had basophilic crescent-shaped nuclei with faint outlines of a capsule (Fig. 1B) . The smaller fry contained numerous organisms (5-8/40 x field); larger fry had fewer identifiable organisms (0-3/40 x field). The organisms stained positively by the PAS and Giemsa methods but not with GMS. Several fry had bacteria adherent to the luminal surface of enterocytes and cellular debris within the intestinal tract lumen (a common observation in otherwise unremarkable catfish). However, necrosis of epithelium or leukocytic response within the mucosa was not a feature of this condition. No coccidia or other significant lesions were noted in the liver, kidneys, stomach, spleen, or brain of any fry. The gills had moderate numbers of superficial protozoa, including Ambiphyra, Trichophyra, and Henneguya species.
Some piscine coccidia are known to infect multiple species. 6 Typically, piscine coccidia follow the pattern of merogony, gamogony, oogony, and sporogony noted in the eucoccidians. 9 Coccidia of terrestrial vertebrates generally undergo exogenous sporogony. In contrast, fish coccidians generally have endogenous sporogony. Infection by coccidia may be direct or indirect. Direct infection is generally by ingestion of contaminated feces, which could explain higher infectivity rates with intensive culture methods often practiced in fingerling production. Indirect infection involves an intermediate host and has been demonstrated by feeding infected palemonid shrimp to killifish 7 and tubificid worms to carp. 12 The damaging effects of coccidia in mammals and chickens is associated with the synchronous cytolytic rupture by merozoites and oocysts, which if widespread may cause considerable loss of intestinal function. 1 Channel catfish aquacultural productivity continues to increase due to intensive management practices. High stocking densities in ponds provide the opportunity for transmission of infectious diseases and the emergence of new pathogens. 2, 3 The emaciated condition of these fry may or may not be related to the presence of coccidia noted in the histologic sections. Cytophaga columnaris, also present in this case, tends to grow externally, but internal columnaris disease can and does occur and could result in similar systemic changes (e.g., emaciation). This previously unreported entity may have implications in other cases of morbidity and mortality in channel catfish fingerlings. Unfortunately, follow-up samples were unavailable for laboratory studies to attempt to demonstrate Koch's postulates or to further characterize the organism and assess potential significance to the channel catfish fingerling industry.
